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1 104-22663 

2 IMPROVED MOTOR BEARING FOR SUBMERSIBLE MOTORS 

3 Inventor: Dick Lee Knox 

r$ BACKGROUND OF THE INVENTION 

^3 1. Field of the Invention 

JV|6 This invention relates in general to submersible pump motors, and in particular to a bearing 

07 assembly which resists rotation. The bearing assembly supports the shaft in the motor. 

J^8 2. Description ofthe Prior Art 

9 A submersible pump is a centrifugal pump having a submersible motor that rotates the shaft 

1 0 to drive the pump. The motors for high volume oil and water production may be from six to sixty 

1 1 feet in length and be rated at several hundred horsepower. Each motor has a stator secured within 

12 a tubular housing. The stator is made up of thin disks, called laminations, that are magnetic and 

13 insulated from each other by coatings. Windings extend through the laminations to the stator. 

14 A rotor secured to a shaft rotates within the stator. Because ofthe long length, the rotor is 

1 5 made up of a number of rotor sections. Each rotor section comprises a large number of flat metal 

1 6 disks, called laminations, that are secured by copper rods. The disks are insulated from each other 
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1 by coatings. The rotor sections are spaced apart from each other, and a bearing assembly is located 

2 between each rotor section to maintain the shaft in axial alignment. The rotor sections are keyed 

3 to the shaft for rotation with the shaft, but are axially movable with respect to the shaft. 

4 Each bearing assembly includes a sleeve keyed to the shaft for rotation. A bearing body fits 

5 slidingly on the sleeve. An elastomeric ring encircles the bearing body, acting as a bearing member, 

6 The motor is filled with oil, causing the elastomeric ring to expand and fiictionally engage the inner 

7 wall of the stator. This engagement prevents the bearing body from rotating and supports the shaft 

8 in alignment. 

r9 As the motor heats up to operating temperature, the bearing body will expand shghtly 

fro outward. Also, the shaft will likely grow longitudinally, causing the bearing body to move 

J[l longitudinally with respect to the stator. Therefore, the bearing body must be precisely dimensioned 

^tj2 so that it does not engage the stator wall so tightly as to create excessive thrust loads on thrust 

113 washers located above and below the bearing assembly. Also, the elastomer material used to 

44 construct the bearing member must be carefiiUy designed so that the swelling due to oil in the motor 

3J5 is the correct amount. 
16 

1 7 SUMMARY OF THE INVENTION 

18 The present invention involves a coiled member placed in a cavity formed in the outside 

1 9 diameter of the bearing body. The purpose is to maintain contact between the bearing body and the 

20 stator inner wall, which prevents rotation of the bearing body and stabiUzes the shaft. In the 

21 preferred embodiment, the coiled member is metalhc. This broadens the operating uses of the 

22 bearing member since the bearing member will not be restricted by variabiHty and temperature 
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1 limitations of other materials, nor by the swelling limitations due to submergence in oil. The coiled 

2 member may be comprised of a continuous coiled member, connected end-to-end to form a single 

3 ring. Alternatively, the coiled member may be comprised of more than one coiled member segment. 

4 These multiple coiled member segments can be connected end-to-end with straight wire sections 

5 between them to form a single ring that sits in the cavity encircling the entire bearing body. 



m BRIEF DESCRIPTION OF THE DRAWINGS 

l^g FIG. 1 is a partial, vertical sectional view of an electrical motor having a bearing assembly 

138 constructed in accordance with this invention. 

FIG. 2 is an enlarged sectional view of the bearing member in the bearing cavity of FIG. 1 . 
jafc) FIG. 3 is a cross sectional view of the rotor and bearing member demonstrating the full 

1 1 bearing member adapted to encircle the entire bearing body. 

12 FIG. 4 is a cross sectional view of the rotor and bearing member demonstrating the partial 

1 3 bearing member segments adapted to contact the bearing body only partially. 

14 DESCRIPTION OF THE PREFERRED EMBODIMENT 
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Referring to FIG. 1, motor 11 includes a cylindrical housing 13. A stator 15 is rigidly 
mounted within the housing 13. The stator 15 is made up of a large number of flat magnetic disks, 
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1 called laminations, having slots through which wires (not shown) are wound in a conventional 

2 manner. All the disks of the stator 15 are of magnetic steel. The disks of the stator 15 may be 

3 insulated from each other by coatings in a conventional manner. The stator 1 5 has a cylindrical inner 

4 wall 17 that is of uniform constant diameter. 

5 A rotor is rotatably mounted within the inner wall 1 7 of the stator 1 5 . The rotor is comprised 

6 of a shaft 19 and a large number of metaUic disks or laminations. The laminations are divided into 

7 identical rotor sections 21 approximately fifteen inches in length. A portion of two rotor sections 

8 2 1 is shown in FIG. 1 . Each rotor section 2 1 has an outer wall 23 that is closely spaced to the inner 
Q) wall 17 of the stator 15. Each rotor section 21 is secured by copper rods (not shown), with copper 
-|'0 end rings 25 on both sides. The ends of the copper rods are brazed or mechanically welded to the 
Ji^l end rings 25 to hold the laminations in each rotor section 21 together. 

lM2 Each rotor section 21 is secured by a key (not shown) to the shaft 1 9 for rotation therewith. 

^3 The sections of the rotor 21 are not individually axially locked to the shaft 19. However, the 

;|4 lowermost section of rotor 21 at the end of the shaft 19 is axially locked to support the sections of 

35 the rotor 21 with respect to the shaft 19. Also, the uppermost section of the rotor 21 will be axially 

16 locked to the shaft 19. 

1 7 A bearing assembly is located between each of the rotor sections 2 1 . The bearing assembly 

1 8 includes a sleeve 27 that is secured to shaft 1 9 for rotation therewith by means of a key (not shown). 

19 Sleeve 27 is preferably a bronze cylinder and is not axially locked to shaft 19. The upper edge or 

20 circular rim of sleeve 27 contacts the lowermost lamination of the section of rotor 2 1 directly above, 

21 and the lower edge of sleeve 27 contacts the uppermost lamination of the section of rotor 21 directly 

22 below. Therefore, the sleeve 27 supports the weight of the rotor sections 21 above and transmits any 

23 downward force on rotor sections 21 above to the next lower rotor section 21 . 
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1 A bearing body 29 has a hub or inner portion 3 1 that is located within the inner bore of each 

2 end ring 25, with a clearance between the end ring 25 inner diameter and the hub 3 1 outer diameter. 

3 Hub 3 1 is cyUndrical and has less length than sleeve 27. Hub 27 is preferably of steel, and may be 

4 magnetic. 

5 A thrust washer 33 is located around the outer diameter of sleeve 27 and between the section 

6 of rotor 21 directly above and the upper edge of hub 31. A similar thrust washer 33 is located 

7 between the lower edge of hub 3 1 and the rotor section 21 directly below. Thrust washers 33 are 

8 preferably of a non-metaUic material, such as glass reinforced phenohc material. The distance from 
p9 the lower side of the lower thrust washer 33 to the upperside of the upper thrust washer 33 is about 
iiO 1/32 inch less than the height of sleeve 27. This prevents the thrust washers 33 from supporting the 
Jjl weight of the rotor sections 21 located above. 

^2 Bearing body 29 has a flange or outer portion 35 that extends radially outward ft-om hub 3 1 . 

03 Outer portion 35 has a cylindrical periphery 37 that is spaced inward from the imier wall 17 of stator 

^4 1 5 by a clearance of about 0.003 to 0.005 inch on the diameter. The longitudinal thickness or height 

35 of the outer portion 35 is less than the distance between the two adjacent end rings 25. A pluraUty 

16 of passages 39 extend through the outer portion 35 for communicating oil contained within the 

1 7 housing 1 3 . Bearing body 29 is normally of a metaUic material, preferably nitralloy . 

1 8 Referring to FIG. 2, the cylindrical periphery 37 of the bearing body 29 outer portion 35 has 

19 an annular groove or cavity 41 extending circumferentially around bearing body 29 perpendicular 

20 to the axis of shaft 19. Cavity 41 is preferably rectangular in cross-section. A coiled member 45 

2 1 is recessed within the cavity 41 . The space occupied by the coiled member 45 forms a toroid. The 

22 coiled member 45 is metallic, preferably of spring steel. The coiled member 45 is sized to fit inside 

23 of the cavity 41 and maintain contact with both bearing body 29 and the inside wall 17 of the stator 
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1 15, thus the coils of coiled member 45 have a diameter greater than the radial extent of cavity 41. 

2 The coil member 45 may have a circular cross-section (as shown) or perhaps a square, rectangular, 

3 triangular, or other suitable cross-section. A centerline 47 extends through the coils of coiled 

4 member 45 . The centerhne 47 is a circumferential Hne with a radius relative to the axis of shaft 1 9. 

5 The radius of the centerline 47 is less than the radius of the cylindrical periphery 37 of the outer 

6 portion 35 of the bearing 29. In the undeflected condition, the coiled member 45 has a diameter that 

7 is greater than the radial depth of the cavity 41 so that an outer portion protrudes past the cylindrical 

8 periphery 37 of the bearing body 29. The diameter of the coiled member 45 is selected so that an 
O outer portion of the coiled member 29 will contact inner wall 17 of stator 15 and deflect. The 
Jp stiffness of the coiled member 45 is selected so that coiled member 45 will grip inner wall 17 of 
1 1 stator 15 with sufficient force to prevent bearing 29 jS:om spinning with the shaft 19. 

::12 Referring to FIG. 3, the coiled member 45 may be a continuous spring element, stretched 

¥3 around the circumference of the bearing cavity 41 with its ends connected together (as shown). 

Ift Altematively, in FIG, 4, the coiled member 45 ' may be non-continuous about the circumference of 

ft the bearing cavity 41 . A plurality of coiled member segments 45 ' may be spaced apart fi-om each 

1 6 other around the circumference of cavity 4 1 . One embodiment employs three coil element segments 

17 45 ' spaced equally apart (as shown) to provide three points of support at 1 20 degrees spacing around 

1 8 the inside diameter 37 of stator 1 5 . Coiled member segments 45 ' can be connected end-to-end with 

1 9 straight wire sections between them to form a single ring. 

20 During assembly, coiled member 45 is inserted into the bearing body cavity 41 . The sleeve 

21 27 and bearing body 29 are assembled upon the shaft 19 between rotor sections 21 . Then the rotor 

22 is inserted into the stator 15, with coiled member 45 radially deflecting as it slides past the 

23 laminations of stator 15. Housing 13 is filled with oil, which does not cause swelling of coiled 
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1 member 45 , The coiled member 45 continues to be engaged in contact with the bearing body cavity 

2 41 and stator inner wall 17. In operation, sleeve 27 will rotate with the hub 31. The fiictional 

3 engagement due to deflection of coiled member 45 prevents bearing body 29 from spinning with 

4 shaft 19. Heat will cause the rotor sections 2 1 to expand longitudinally, while stator 1 5 is prevented 

5 from the same axial expansion. The resilient nature of the coiled member 45 allows some axial 

6 movement of rotor sections 21 relative to stator 15 to accommodate this expansion. 

7 The invention has significant advantages. The coiled member arrangement allows easy 

8 insertion of the rotor into the stator 1 5 yet stops the bearing body 29 from spinning once the motor 
begins operation. The metallic coiled member 45 has advantages over elastomeric T-rings used in 

fb other systems in that it is not limited by he temperature limitations and variabiUty of the elastomer. 

|jl The coiled member 45 centers the bearing body 29 within the stator 1 5 bore and provides good radial 

|1|2 siipport. 

fl3 While this invention has been shown in only two of its forms, it should be apparent to those 

5f4- skilled in the art that it is not so limited but is susceptible to various changes without departing fi*om 

3e5 the scope of the invention. 
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I claim: 



2 1. In an elongated electric motor for a submersible pump having a cylindrical housing, a 

3 stator mounted in the housing for producing a magnetic field when supplied with electrical power, 

4 a rotatable shaft installed within the stator, a rotor comprised of spaced apart rotor sections mounted 

5 to the shaft, an improved bearing assembly mounted between two of the adjacent rotor sections for 

6 supporting the shaft, comprising in combination: 

7 a stationary bearing body that rotatably receives the shaft, the bearing body having a 
r3 cylindrical outer periphery with a cavity extending to the outer periphery of the bearing body; and 

9 a coiled member contained in the cavity, having an outer portion that frictionally engages an 

Jip inner wall of the stator, preventing rotation of the bearing body and stabilizing the shaft. 

(M 2. The motor according to claim 1 , wherein the coiled member is made of a metallic material. 



3 . The motor according to claim 1 , wherein the coiled member is a continuous coiled element 

1 3 extending entirely around the outer periphery of the bearing body. 

14 4. The motor according to claim 1 , wherein the coiled member comprises a plurality of coiled 

15 member segments that are spaced apart from each other around the outer periphery of the bearing 

16 body. 

17 5. The motor according to claim 1 , wherein the coiled member is circular in cross-section and 

18 has a cross-sectional diameter greater than a radial depth of the cavity. 
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1 6. The motor according to claim 1, wherein the cavity extends circumferentially along the 

2 outer periphery of the bearing body, and the coiled member has centerline that extends 

3 circumferentially around the bearing body. 

4 7. The motor according to claim 1 , wherein the coiled member has a radial dimension from 

5 an inner portion to the outer portion that is greater than a radial dimension from a base of the cavity 

6 to the inner wall of the stator while the coiled member is in an undeflected state. 

137 8. An elongated electric motor, comprising in combination: 

ff^8 a cylindrical housing; 

!iJ9 a stator mounted in the housing for producing a rotating field when supplied with electrical 

iff) power; 

01 a rotatable shaft installed within the stator; 

32 a rotor comprised of spaced-apart rotor sections mounted on the shaft; 

|I3 a stationary bearing body that rotatably receives the shaft and is located between two of the 

14 rotor sections, the bearing body having a cylindrical outer periphery provided with a cavity 

1 5 extending circumferentially along the outer periphery of the bearing body; and 

16 a metaUic coiled member contained in the cavity, the coiled member being circular in cross- 

1 7 section with a cross-sectional diameter greater than a radial depth of the cavity, with an outer portion 

1 8 that extends circumferentially along the outer periphery of the bearing body and fiictionally engages 

19 an inner wall of the stator, preventing rotation of the bearing body and stabilizing the shaft. 
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1 9. The motor according to claim 8, wherein the coiled member is a continuous coiled element 

2 extending entirely around the outer periphery of the bearing body. 

3 10. The motor according to claim 8, wherein the coiled member comprises a pluraUty of 

4 coiled member segments that are spaced apart from each other around the outer periphery of the 

5 bearing body. 

6 11. The motor according to claim 8, wherein the cross-sectional diameter of the coiled 
o? member while undeflected is greater than the radial dimension from a base of the cavity to the stator 
tJlS inner wall. 

778 12. An improved bearing assembly for mounting between adjacent rotor sections of an 

130 elongated electric motor having a stator, a rotatable shaft installed within the stator, and a rotor 

13 1 comprised of spaced apart rotor sections mounted to the shaft, the bearing assembly comprising in 
3(2 combination: 

13 a stationary bearing body adapted to rotatably receive the shaft, the bearing body having a 

14 cylindrical outer periphery with a circumferentially extending cavity therein, the cavity having an 

1 5 outward facing base; and 

1 6 a metaUic coiled member contained in the cavity, the coiled member having a circular cross- 

1 7 section with a cross-sectional diameter greater than a radial dimension of the cavity, having an inner 

1 8 portion in contact with the base and an outer portion protruding past the outer periphery for contact 

19 with the stator. 
20 
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13, The bearing assembly according to claim 12, wherein the coiled member is a continuous 
coiled element extending entirely around the outer periphery of the bearing body. 

14. The bearing assembly according to claim 12, wherein the coiled member comprises a 
plurality of coiled member segments that are spaced apart from each other around the outer periphery 
of the bearing body. 
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ABSTRACT 



A submersible pump motor has rotor sections spaced apart from each other with bearings 
located between. The bearings support the shaft of the rotor within a stator. The bearing is 
stationary and has a cavity in its outer periphery. A metalUc coiled member is positioned along the 
circumference of the bearing, and rests in the cavity on the outside diameter of the bearing. The 
coiled member engages the bearing and the inner wall of the stator to prevent rotation of the bearing. 
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Fig. 2 




Fig. 4 



DECLARATION AND POWER OF AHORNEY FOR PATENT APPLICATION 

DOCKET 9010RF-44041 

As the below named invenior, I hereby declare that: 

My residence, post office address and citizenship are as stated below my name. 

I believe that I am the original, first and sole inventor of the subject matter which is claimed and for 
which a patent is sought on the invention entitled: 

IMPROVED MOTOR BEARING FOR SUBMERSIBLE MOTORS 

I hereby claim the benefit under Title 35, United States Code, §1 1 9(e) of any United States provisional 
application(s) listed below: 

NUMBER DATE FILED 



I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application 
in accordance with Title 37, Code of Federal Regulations, Sec. 1 .56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, Sec. 1 1 9 of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that of the application on which 
priority is claimed. 

PRIOR FOREIGN APPL1CAT10N{S) 
NUMBER COUNTRY DATE FILED PRIORITY CLAIMED 
YES NO 

I hereby claim the benefit under Title 35, United States Code, Sec. 1 20 of any United States application listed below and, insofar 
as the subject nnatter of each of the claims of this application is not disclosed in any prior United States application in the manner provided 
by the first paragraph of Title 35, United States Code, Sec. 1 .56(a), which occurred between the filing date of the prior application and 
the national or PCT international filing date of this application: 

SERIAL NO. FILING DATE STATUS 



I hereby appoint James E. Bradley, Frank S. Voden, III, Reg. No. 22,326; Reg. No. 27,536; 
Charles D. Gunter, Jr., Reg. No. 29,386; Andrew J, Dillon, Reg. No. 29,634; KentW. Rowcld, Reg. 
No. 34,005; to prosecute this application and to transact all business in the U.S. Patent and 
Trademark Office in connection therewith. 

Please direct all correspondence to: 
James E. Bradley 

FELSMAN, BRADLEY, VADEN, GUNTER & DILLON, LLP. 
One Riverway, Suite 1 1 00 
Houston, Texas 77056 
(713) 961-3525 



FELSMW BRADLEY UflDEN Fax: 7139613723 



Jun 27 '00 16:57 



P. 16 



I hereby declare that afl statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true,; and further that these statements 
were made with the knowledge that willful false statements and the like so mode are punishable by 
fine or imprisonment, or both, under Sec. 1 00 1 of Title 1 8 of the United States Code and that such 
willful false statements may jeopardize the validity of the publication or any patent issued thereon. 



INVENTOR'S NAME: Dick Lee Knox 
SIGNATURE: (^~^^^ ^ 



DATE: Ao^. ■ JZ<^. 

RESIDENCE ^ 




COUNTRY OF CITIZENSHIP: USA 
POST OFFICE ADDRESS: 



